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V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. STATEMENT 
Novelty (N) 



Claims 1-23 



Claims none 



Inventive Step (IS) 



Industrial Applicability (IA) 



Claims 1-23 



Claims none 



Claims 1-23 



Claims none 
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NO 

YES 
NO 



YES 
NO 



CITATIONS AND EXPLANATIONS 
Claims 1-23 meet the criteria set out in PCT Article 33(2)-(4), because the prior art teaches only a 2-carboxy-quinoline 
substituted with 4-amino (NICHOLS et al.) or 4-sulfonimide (HARRISON et aL 5606063), does not teach or fairly suggest 
the instant N,N-diphenyl-4-ureido on the quinoline. The instant invention finds industrial applicability as an agent for 
treating withdrawal syndromes or for treating neuroexcitability disorders. 



NEW CITATIONS 

NONE 
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VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 

The description is objected to as containing the following defect(s) under PCT Rule 66.2(a)(iii) in the form or contents thereof: 
in the structural formula I on page 11 of the disclosure, does applicant intend R2 and R3 to be attached to a nitrogen ( as 
indicated in compounds 6, 7 of page 18) instead of a carbon as shown? 
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VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

Claims 11, 12, 16, 17, 22, 23 are objected to as lacking clarity under PCT Rule 66.2(a)(v) because practice of the claimed 
invention is not adequately described in writing, as required under PCT Rule 5.1(a)(iii), for the reasons set forth in the 
immediately preceding paragraph. The N,N-diphenyl-4-ureido compounds of claims 1 1 , 16, 17, 22, 23 have no antecedent basis 
in the base claims 1 or 12. Further, in formula I, it is unclear how R2, R3 with the intervening carbon form a carbonyl, 
thiocarbonyl, imino etc. 
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Novelty (N) 



Claims 1-23 



Claims none 



YES 
NO 



Inventive Step (IS) 
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Industrial Applicability (IA) 
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withdrawal or withdrawal-induced brain damage manifested in a patient suffering 
withdrawal symptoms is disclosed. The term "withdrawal syndromes" as used 
herein includes, but is not limited to, manifestations of one or more symptoms of 
CNS hyperexcitability associated with alcohol withdrawal syndromes, 
neuroexcitability disorders associated with drug withdrawal syndromes, neural 
brain damage induced by alcohol or drug dependence withdrawal and like 
neurodegenerative disorders associated with chronic drug use and withdrawal. 

A preferred method comprises administering a physiologically 
effective amount of a compound having the general formula (I): 

o 




o 

(D 

a tautomer thereof, a pharmacologically acceptable ester, amide, salt, ether, or 
an acid addition salt thereof; 

wherein R ! represents hydrogen or an alkyl group of 1 to 6 carbon 

atoms; 

R 2 and R 3 each independently represent phenyl which may be 
unsubstituted or substituted one or more times with substituents selected from the 
group consisting of alkoxy, cycloalkoxy, alkyl, and cycloalkyl groups containing 
up to 6 carbon atoms, hydrogen, hydrocarbon selected from the group consisting 
of straight chain, branched, cyclic, and heterocyclic groups containing up to 18 
carbon atoms, halogen, cyano, trifluoromethyl, nitro, -OR". -SR", -NR rt R*, 
-NR«COR'\ -NR"C0 2 R'\ -NR«S0 2 R*, -NR'"CZNR fl R<\ -C0 2 , or -CONR"R"; 
wherein R a , R b , R 1 each independently represent hydrogen or hydrocarbon as 
described above and can be the same or different and Z represents oxygen, 
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sulphur, or a group of formula = N,E; wherein E represents hydrocarbon as 
described above or an electron- withdrawing group; or 

R 2 and R 3 together with the intervening nitrogen and carbon atom 
represent carbonyl (C = 0), thiocarbonyl (C = S), imino (C = N,R a ), oximino 
5 (C = N,OR<0, or a 3- to 8-membered ring containing from zero to 4 hetero-atoms 
selected from the group consisting of oxygen, nitrogen, sulphur and phosphorus; 
wherein R a represents hydrogen or hydrocarbon as described above; 

wherein each of the R 2 and R 3 substituents can be the same or 

different; and 

10 X represents halogen and each of the 5, 7, substituents can be the 

same or different. 

Administration of the compound can be by oral, intravenous, 
subcutaneous, intramuscular, intraperitoneal, transdermal or buccal means for 
therapeutic treatment. 

15 Preferred compounds of the general formula (I) are N-substituted 

4-ureido-5,7-dihalo-2-carboxy quinoline compounds. Particularly preferred 
compounds were derivatives of kynurenic acid, hereafter referred to generally as 
DCUK compounds. Presently preferred DCUK compounds are (N,N-diphenyl)- 
4-ureido-5 , 7-dichloro-2-carboxy-quinoline (DCUKA) ; (N , N-dipheny l)-4-ureido- 

20 5,7-dichloro-2-carboxy-quinoline methyl ester)(DCUK-OMe); and N-phenyl, N- 
[2-methoxy]phenyl)-4-ureido-5,7-dichloro-2-carboxy-quinoline (MeO-DCUKA) 
which demonstrate affinity for both the strychnine-insensitive glycine binding site 
on the NMD A receptor complex and voltage-sensitive sodium channels. 

The inventive DCUK compounds beneficially possess activity in 

25 reducing drug withdrawal-induced and excitotoxin- induced CNS hyperexcitability 
and neuronal damage at doses devoid of CNS depressant effects. Even at high 
doses, the DCUK compounds efficiently inhibit, in a use dependent manner, 
voltage sensitive sodium channels and inhibit NMDA receptor function without 
inducing the adverse marked behavioral stimulation and ataxia effects associated 

30 with known NMDA receptor antagonists or voltage sensitive sodium channel 

blockers. Additionally, the inventive DCUK compounds beneficially reduce or 
prevent in vitro measures of glutamate excitotoxicity. 
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FIG. 13 shows the effects of (±)HA-966 on rotarod performance 
in naive C57BL/6 mice. 

Detailed Description of Preferred Embodiment 

Disclosed are compounds, compositions and a method suitable for 
treating dependence on, or preventing the withdrawal syndrome from being 
manifested during withdrawal from, the chronic use of ethanol, or other sedative 
or hypnotic or analgesic drugs in a patient (humans or other mammalian animal 
species). Withdrawal syndrome manifestations include, but are not limited to 
CNS hyperexcitability, such as tremors, insomnia, anorexia, disorientation, 
seizures, convulsions, anxiety or the like. The present compounds, compositions 
and method also provide for treating neurodegenerative disorders associated with 
chronic drug use and withdrawal induced brain damage. 

The method provided by the present invention comprises 
administering by systemic means to a patient in need of such treatment or 
prevention an effective ameliorating amount of a compound which exhibits both 
an affinity for the strychnine-insensitive glycine binding site on the NMDA 
receptor complex and affinity for voltage-sensitive sodium channels (VSNaC). 

A preferred compound embodiment has the general formula (I): 




(D 



a tautomer thereof, a pharmacologically acceptable ester, amide, salt, ether, or 
an acid addition salt thereof; 
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wherein R 1 represents hydrogen or an alkyl group of 1 to 6 carbon 

atoms; 

R 2 and R 3 each independently represent phenyl which may be 
unsubstituted or substituted one or more times with substituents selected from the 
5 group consisting of alkoxy, cycloalkoxy, alkyl, and cycloalkyl groups containing 
up to 6 carbon atoms, hydrogen, hydrocarbon selected from the group consisting 
of straight chain, branched, cyclic, and heterocyclic groups containing up to 18 
carbon atoms, halogen, cyano, trifluoromethyl, nitro, -OR°, -SR fl , -NR a R*, 
-NR<COR*, -NR«C0 2 R», -NR«S0 2 R*, -NRCZNR'R*, -C0 2> or -CONR«R*; 
10 wherein R a , R b , R' each independently represent hydrogen or hydrocarbon as 
described above and can be the same or different and Z represents oxygen, 
sulphur, or a group of formula =N,E; wherein E represents hydrocarbon as 
described above or an electron-withdrawing group; or 

R 2 and R 3 together with the intervening nitrogen and carbon atom 
15 represent carbonyl (C = 0), thiocarbonyl (C = S), imino (C = N,R fl ), oximino 

(C = N,OR fl >, or a 3- to 8-membered ring containing from zero to 4 hetero-atoms 
selected from the group consisting of oxygen, nitrogen, sulphur and phosphorus; 
wherein R a represents hydrogen or hydrocarbon as described above; 

wherein each of the R 2 and R 3 substituents can be the same or 

20 different; and 

X represents halogen and each of the 5, 7, substituents can be the 
same or different. 

The term "alkyl" as used herein refers to lower alkyl groups 
containing less than 7 carbon atoms. A preferred alkyl group has 1 to 3 carbon 

25 atoms. The term "hydrocarbon" as used herein includes straight-chained, 

branched, and cyclic groups, including heterocyclic groups, containing up to 18 
carbon atoms, suitably up to 15 carbon atoms, and conveniently up to 12 carbon 
atoms. The term "halogen" as used herein includes chloro, fluoro, bromo and 
iodo substituents, preferably chloro. The term "alkoxy" as used herein refers to 

30 alkoxy groups containing less than 7 carbon atoms, preferably 1 to 3 carbon 
atoms. The term " substituted phenyl" refers to phenyl having one or more 
substituents selected from the group consisting of alkoxy, cycloalkoxy, alkyl, and 
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- 42 - 
CLAIMS 

WE CLAIM: 

1 . A method suitable for treating withdrawal syndromes 
manifested in a patient suffering withdrawal symptoms and/or withdrawal-induced 
brain damage which comprises administering an effective ameliorating amount of a 
compound having the general fortnula (I): 




(D 

a tautomer thereof, a pharmacologically acceptable ester, amide, salt, ether, or an 
acid addition salt thereof; 

wherein R l represents hydrogen or an alkyl group of 1 to 6 carbon 

atoms; 

R 2 and R 3 each independently represent phenyl which may be 
unsubstituted or substituted one or more times with substituents selected from the 
group consisting of alkoxy, cycloalkoxy, alkyl, and cycloalkyl groups containing 
up to 6 carbon atoms, hydrogen, hydrocarbon selected from the group consisting 
of straight chain, branched, cyclic, and heterocyclic groups containing up to 18 
carbon atoms, halogen, cyano, trifluoromethyl, nitro, -OR", -SR«, -NR rt R*, 
-NR'COR*, -NR«C0 2 R*, -NR fl S0 2 R* f -NR'CZNR^R*, -C0 2 , or -CONR«R*; 
wherein R a , R b , R» each independently represent hydrogen or hydrocarbon as 
described above and can be the same or different and Z represents oxygen, 
sulphur, or a group of formula =N,E; wherein E represents hydrocarbon as 
described above or an electron-withdrawing group; or 

R : and' R 3 together with the intervening nitrogen and carbon atom 
represent carbonyl (C = 0). thiocarbonyl (C = S), imino (C = N,R fl ), oximino 
(C = N.OR fl ), or a 3- to 8-membered ring containing from zero to 4 hetero-atoms 
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selected from the group consisting of oxygen, nitrogen, sulphur and phosphorus; 
wherein R a represents hydrogen or hydrocarbon as described above; 

wherein each of the R 2 and R 3 substituents can be the same or 

5 different; and 

X represents halogen and each of the 5, 7, substituents can be the 
same or different. 

2. The method of claim 1 wherein in the compound of formula 
(I) each of the X substituents is chloro, R 1 is hydrogen, and R 2 and R 3 each is a 

10 phenyl group. 

3. The method of claim 1 wherein in the compound of formula 
(I) each of the X substituents is chloro, R 1 is an alkyl group having 1 to 3 carbon 
atoms, and R 2 and R 3 each is a phenyl group. 

4. The method of claim 1 wherein in the compound of formula 
15 (I) each of the X substituents is chloro, R 1 is hydrogen, one of R 2 and R 3 is an 

unsubstituted phenyl group and the other is phenyl having an alkoxy substituent 
having 1 to 3 carbon atoms. 

5. The method of claim 1 wherein the treatment is for alcohol 

withdrawal. 

20 6. The method of claim 1 wherein the treatment is for drug 

withdrawal. 

7. The method of claim 1 wherein the treatment is for 
withdrawal-induced brain damage. 

8. The method of claim 1 wherein the compound is 
25 administered in an amount of up to about 500 mg/kg of body weight. 

9. The method of claim 1 wherein the amount of compound 
administered is in the range of about 10 to about 100 mg/kg of body weight. 

10. A composition suitable for use in the method of claim 1 
containing a compound selected from the group consisting of a compound of 

30 formula (I), a tautomer, or pharmaceutically acceptable ester, amide, salt, ether 
and addition salt thereof, in an amount of about 0.1 to about 95 weight percent 
and a pharmaceutically acceptable vehicle. 
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11. The composition of claim 10 wherein tjie compound is 
selected from the group consisting of (N,N-diphenyl)-4-ureido-5,7-dichloro-2- 
carboxy-quinoline, (N,N-diphenyl)-4-ureido-5,7-dichloro-2-carboxy-quinoline 
methyl ester, and N-phenyl, N-[2-methoxy]phenyl)-4-ureido-5,7-dichloro-2- 

5 carboxy-quinoline. 

12. A compound suitable for treating withdrawal syndromes 
manifested in a patient suffering withdrawal symptoms and/or withdrawal-induced 
brain damage which comprises administering an effective ameliorating amount of 
a compound having the general formula (I): 



15 




o 



(I) 

a tautomer thereof, a pharmacologically, acceptable ester, amide, salt, ether, or an 
20 acid addition salt thereof; 

wherein R l represents hydrogen or an alkyl group of 1 to 6 carbon 

atoms; 

R 2 and R 3 each independently represent phenyl which may be 
unsubstituted or substituted one or more times with substituents selected from the 

25 group consisting of alkoxy, cycloalkoxy, alkyl, and cycloalkyl groups containing 
up to 6 carbon atoms, hydrogen, hydrocarbon selected from the group consisting 
of straight chain, branched, cyclic, and heterocyclic groups containing up to 18 
carbon atoms, halogen, cyano, trifluoromethyl, nitro, -OR", -SR«, -NR«R fr , 
-NR"COR*, -NR<C0 2 R>, -NR«S0 2 R<\ -NR<CZNR"R'\ -C0 2 , or -CONR«R*; 

30 wherein R a , R b , R* each independently represent hydrogen or hydrocarbon as 
described above and can be the same or different and Z represents oxygen, 
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sulphur, or a group of formula = N,E; wherein E represents hydrocarbon as 
described above or an electron-withdrawing group; or 

R 2 and R 3 together with the intervening nitrogen and carbon atom 
represent carbonyl (C = 0), thiocarbonyl (C = S), imino (C = N,R fl ), oximino 
5 (C = N,OR rt ), or a 3- to 8-membered ring containing from zero to 4 hetero-atoms 
selected from the group consisting of oxygen, nitrogen, sulphur and phosphorus; 
wherein R a represents hydrogen or hydrocarbon as described above; 

wherein each of the R 2 and R 3 substituents can be the same or 

different; and 

10 X represents halogen and each of the 5, 7, substituents can be the 

same or different. 

13. A compound of claim 12 wherein each of the X substituents 
is chloro, R 1 is hydrogen, and R 2 and R 3 each is a phenyl group. 

14. A compound of claim 12 wherein each of the X substituents 
15 is chloro, R 1 is an alkyl group having 1 to 3 carbon atoms, and R 2 and R 3 each is 

a phenyl group. 

15. A compound of claim 12 wherein each of the X substituents 
is chloro, R l is hydrogen, one of R 2 and R 3 is an unsubstituted phenyl group and 
the other is phenyl having an alkoxy substituent having 1 to 3 carbon atoms. 

20 16. A method of preparing a compound of claim 12 comprising 

the steps of: 

a) reacting 3,5-dichloroaniline and dimethyl 
acetylenedicarboxylate to form dimethylanilinofumarate; 

b) cyclizing the dimethylanilinofumarate with diphenyl ether to 
25 form 4(lH)-quinolone-2-carboxylate; 

c) aminating the 4(lH)-quinolone-2-carboxylate with 
chlorosulphonyl isocyanate in acetonitrile to form a 4-aminated derivative thereof; 
and 

d) acylating the 4-aminated derivative with diphenyl carbamoyl 
30 chloride to form (N,N-diphenyl)-4-ureido-5,7-dichloro-2-carboxy-quinoline methyl 

ester. 



